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Background: Heart failure (HF) patients who follow the treatment regimen and attend to symptoms before they escalate are assumed to have better health-related quality of life (HRQOL) than those with poor self-care, but there are few data available to support or refute this assumption.
Objective: The objective of the study was to describe the relationship between HF self-care and HRQOL in older (>65 years old) adults with moderate to advanced HF. Methods: Self-care was measured using the 3 scales (maintenance, management, and confidence) of the Self-care of Heart Failure Index. Scores range from 0 to 100, with higher numbers indicating better self-care.
Health-related quality of life was measured with the Minnesota Living With Heart Failure Questionnaire, a 2-subscale (physical and emotional) instrument. Lower numbers on the Minnesota Living With Heart Failure Questionnaire indicate better HRQOL. Pearson correlations, independent-samples t-tests, and linear and logistic regression modeling were used in the analysis.
Results: In 207 adults (72.9 [SD, 6.3] years), New York Heart Association class III (82%) or IV, significant linear associations were observed between self-care confidence and total (r = -0.211; P = .002), physical (r = -0.189; P = .006), and emotional HRQOL (r = -0.201; P = .004). Patients reporting better (below median) HRQOL had higher confidence scores compared with patients reporting above-median HRQOL scores (58. 8 [19.2] vs 52. 8 [19.6] ; P = .028). Confidence was an independent determinant of total (βs = -3.191; P = .002), physical (βs = -2.346; P = .002), and emotional (βs = -3.182; P = .002) HRQOL controlling for other Self-care of Heart Failure Index scores, age, gender, and New York Heart Association class. Each 1-point increase in confidence was associated with a decrease in the likelihood that patients had worse (above median) HRQOL scores (odds ratio, 0.980 [95% confidence interval, 0.963Y0.998]) with the same controls. No significant associations were found between self-care maintenance or management and HRQOL.
Conclusions: The degree of individual confidence in HF self-care is related to HRQOL, but selfreports of specific maintenance and management behaviors are not. Interventions that improve self-care confidence may be particularly important in older adults with moderate to advanced HF.
KEY WORDS: confidence, heart failure, quality of life, self-care, self-efficacy Over the age of 65 the prevalence of heart failure (HF) is almost 1 in 100 1 . Health related quality of life (HRQOL) is a determinant of both additional morbidity and mortality in this older adult HF population 2, 3 . Heart failure substantially decreases HRQOL, primarily through its symptom burden 4 . Patients with HF attempt to maintain their health and manage their symptoms using self-care strategies 5 , but increasing age and HF progression are theorized to impede decision making and activities necessary for self-care 6 . There is little empiric evidence related to the influence of self-care on HRQOL, specifically in adults 65 years of age and older with moderate to advanced HF (New York Heart Association [NYHA] class III/IV) [7] [8] [9] [10] . In addition,
where self-care and HRQOL have been studied, ambiguous findings have been reported 8 . We sought to address this gap by exploring the relationship between HF self-care and HRQOL in older adults with moderate to advanced HF.
Background
Self-care in HF. Self-care is a vital part of the plan of care for HF patients. 11, 12 Self-care in HF, as currently understood, describes a naturalistic decision making process involving maintenance (behaviors to maintain physiologic stability) and management (symptom response) 12 . Self-care confidence (self-efficacy) is defined as the belief that one is capable of managing disease sequelae directly through personal agency. The patient's self-care confidence both mediates and moderates the relationship between self-care and outcomes 12 . The daily activities of self-care involve weight monitoring, strict medication regimens, low sodium diets, exercise, fluid monitoring, routine immunizations, and regular clinic visits 13 .
Poor self-care is common in HF patients 14 and is evidenced by skipped medication doses, dietary indiscretions, and lack of recognition of symptoms of fluid overload in its early stages 15 .
Symptom exacerbation, disease progression and hospitalization are associated with poor selfcare 16 . All of these factors are known to decrease HRQOL 4 .
Having multiple chronic conditions as well as anxiety and depression are factors known to complicate self-care 17 . Each of these factors is more prevalent in the older adult population 18 .
Managing multiple medication and dietary regimens while determining what is causing his/her symptoms and then making decisions regarding treatment choices can stress the ability and capability of the older individual, whether patient or caregiver. In addition, there is a strong relationship between older age and deteriorating cardiac status 7 . Patients over 65 years are more likely to meet the criteria for moderate to advanced HF, meaning that they are more likely to be both symptomatic and suffer significant functional limitations. There is a greater need for selfcare at the very time that they are impaired in even their basic activities of daily living. While it is known that self-care is imperative in HF 17 and improved HRQOL has been hypothesized to result from better self-care, the evidence for a HRQOL benefit from HF self-care is mixed at best 8, 17 . Taxonomic and methodologic limitations, such as: 1) lack of standard operationalization of terms and instrumentation and 2) embedding of self-care interventions in larger programs make measurement of effect problematic in clinical trials. Therefore, it is difficult to state conclusively whether better self-care improves HRQOL. This study seeks to address this issue by exploring associations between specific domains of self-care (maintenance, management, and confidence) in relation to specific domains in HRQOL (physical, emotional, and total). Careful definitions, widely used instruments, and a conceptual framework address some of the previous limitations 8 .
Conceptual Framework

From the literature it is posited that poor self-care impairs HRQOL through its effect on symptoms and functioning (dotted lines). To test this hypothesis it is necessary to first establish whether there is a relationship between self-care and HRQOL. This study seeks to test what, if any, relationship exists between self-care and HRQOL (denoted by the solid line).
Method Setting and Sample
This is a secondary analysis of an existing national longitudinal dataset of older persons with HF collected as part of the Heart Failure Quality of Life Registry from nine samples across the United States and Australia. The majority of the sample was enrolled from two sites in the Midwestern US (Table 1) . Included were populations accrued from large and small outpatient and inpatient facilities providing an intentional heterogeneity. Local institutional review boards approved each study and eligibility for the study was assessed by trained research assistants.
As part of the Registry, similar inclusion and exclusion criteria as well as instruments were used in the different sites. All of the subjects in the Registry were diagnosed with chronic HF with either impaired or preserved systolic function. All were cognitively intact, English speaking, and able to consent and self-report on their experience. Subjects were excluded if awaiting heart transplant, had a recent cerebrovascular event with sequelae, a major psychiatric disorder (excluding depression) or a concurrent terminal illness.
The sample for this analysis was defined by the following inclusion criteria: a HF diagnosis; 65 years of age or older; NYHA Class III or IV classification; and completion of the two instruments -the Self-Care of Heart Failure Index (SCHFI) and the Minnesota Living with Heart Failure Questionnaire (MLHFQ). Subjects were excluded if they were younger than age 65, NYHA class I or II, or did not complete both the SCHFI and MLHFQ.
Instruments
Self-care was measured by the SCHFI v.4 32 , a 17 item index which is comprised of 3, 4-point Likert-like scales. The SCHFI measures: 1) self-care maintenance (treatment adherence and self monitoring); 2) self-care management (decision making in response to symptoms); and 3) self-care confidence (self-efficacy in the ability to perform self-care) in these three scales.
Scale scores are standardized to range from 0 -100 33 and HRQOL controlling for a priori determined patient characteristics derived from the literature and previous studies conducted by this group. Multivariate slope coefficients or odds ratios (OR)s and 95% confidence intervals were then calculated.
Results
Sample
The sample consisted of 207 adults (72.9 + 6.3 years); predominantly (82%) NYHA Class III HF; over half (56%) were male (Tables 2 & 3) . Overall, HF self-care was poor with the sample average well-below the established cut-off for adequate self-care score (a standardized score of 70) for each of the three SCHFI scores (Table 3) .
Self-care and HRQOL scores
No significant correlations were found with self-care maintenance or management and HRQOL. Significant and negative linear associations were observed between self-care confidence and total (r=-0. Heart failure patients identify the importance of the lack of confidence as a barrier to successful management of their HF 32 . The SCHFI asks the individual, "How confident are you…" or "Generally, how confident are you…" 34 followed by specific cognitive or behavioral skills related to either maintenance or management of HF. The self-care confidence scale was added to the SCHFI in response to focus group findings 32 . Bandura's theoretical work on selfefficacy 35 was used when interpreting the narratives from the focus groups and developing the items for the scale 32 . Heart failure self-care confidence was originally conceptualized as a component of self-care, but subsequent work led to the hypothesis that self-care confidence mediated and moderated the relationship between self-care and outcomes 12 . Self-efficacy beliefs influence the choices that a person makes, the energy that they expend, how long they will persevere, how resilient they are in the face of obstacles and the amount of stress and anxiety that they experience while perservering 41 . In addition, self-efficacy also impacts believe, based on past experience, that they can control their symptoms (mastery) they will implement strategies that have worked in the past. If they are successful, the episode increases their confidence while improving their quality of life. Sarker and colleagues 43 , in a coronary heart disease sample, found that poorer self-efficacy was associated with worse quality of life (OR = 1.6, p<0.0001) independent of disease severity and depression. How capable the person felt in the situation rather than how sick or depressed they were determined their perceived quality of life. This supports the findings of the current study of a direct linear relationship between self-care confidence and HRQOL.
This study builds on what is known from previous studies of self
Self-care confidence is important in HF but there are also broader implications from this study. Self-care confidence is amenable to interventions in HF 44 . The focus in past studies of human responses to serious disease has been on deficits and suffering but recent work has begun to study human strengths and abilities 45 . Self-care confidence (self-efficacy) is a strength. The emerging science of positive psychology posits that the human experience is multidimensional and balanced -that humans suffer but also experience happiness and that those two states interact 46 . Positive psychology interventions have been found to have lasting outcomes 46 .
Interventions to increase self-care confidence can be used concurrently with those that decrease suffering. For the HF population two suggested lines of inquiry may involve specific interventions. First, interventions that teach and support creative strategies in self-care may improve symptom management for patients and families and should be tested. Second, interventions to improve the appraisal ("This is a challenge and I've met challenges successfully before") and response ("I can care for myself/my loved one") to the situation may also decrease the likelihood of failed self-care.
This study has practice and research implications. In clinical practice the focus is often on self-care management and maintenance but our study has shown that the degree of self-care confidence also has utility. Assessing how confident an older adult is with HF self-care may identify people who are at risk for poor self-care as well as those with poor HRQOL. Individuals could possibly be identified before there is a failure in self-care potentially eliminating subsequent unplanned hospitalization. Those individuals who score poorly for self-care confidence may benefit from earlier referral to a palliative care intervention. 47 Such an early referral would enable access to a community based team of experts in symptom management and decision making 48 , particularly useful for patients without personal skill in such matters.
The research implications of this study involve advancing conceptual thinking about the HF experience. This study was designed using a conceptual model developed and previously tested 31 on older adults in an end-stage disease population. In the prior study the relationships between the physical, psychological, and spiritual/existential domains and quality of life were tested and evidence supporting these relationships was provided 31 . In this model self-care is hypothesized to mediate and/or moderate the relationships between the fixed and modifiable domains of the individual and his/her quality of life. This study is a first step in testing this hypothesis by establishing a relationship between self-care (a hypothesized mediator) and HRQOL. Based on our conceptual model and the findings of this study we recommend future testing of whether self-care confidence mediates or moderates the relationship between physiologic, psychologic, social/cultural, and spiritual/existential variables and HRQOL in adults with moderate to advanced HF. This will move the science forward by elucidating the point at which a confidence building intervention could have potential maximum impact.
Limitations
As with any study that are certain limitations that should be kept in mind. This study was a secondary analysis of data collected for other purposes and as such some desired variables were not available. Relationships postulated here are merely associative. Future prospective studies that measure the variables over time will be needed before any predictive statements can be made. However, every attempt has been made to uphold rigor and transparency in the analysis and reporting of the findings.
Conclusion
In this study we addressed a gap in the science by exploring the relationship between HF self-care and HRQOL in older adults with moderate to advanced HF (NYHA class III/IV); specifically, we explored the association between domains of self-care (maintenance, management, and confidence) in relation to domains in HRQOL (physical, emotional, and total).
We found a significant linear association between self-care confidence and HRQOL but not between self-care maintenance or management and HRQOL. In addition, we found that all domains of HRQOL-emotional, physical, and total, were influenced by self-care confidence, with each one-point increase in self-care confidence associated with a decrease in the likelihood of poorer HRQOL. Our results suggest that measuring self-care confidence and intervening to  How confident a person is in HF self-care impacts both the physical and emotional components of their health related quality of life.
 Assessing how confident older adults are with self-care may identify people at risk for both poor self-care and poor HRQOL before there is a failure in self-care.
